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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin made intake 
manifold having an EGR gas distribution function which can 
cope with a high EGR ratio, in an EGR system for re- 
circulating the exhaust gas of a multi-cylinder engine and 
the method of making it. 

SOLUTION: An intake manifold for re-circulating the 
exhaust gas of a multi-cylinder engine and supplying to the 
engine is formed by joining a resin made oneside half case 5 
with the other side half case 7 and provided with a body 3 
having an intake port 30 and plural branch pipes 31 for 
supplying an intake gas to each cylinder of an engine, an 
insertion hole 9 formed in the oneside half case 5, an 
exhaust gas distribution pipe 1 1 inserted from the insertion 
hole 9 into the body 3 and arranged in the intake flow 
passage 1 2 in which the intake gas streamed from the 
intake port 30 into the body 3 flows and having distribution 
holes 29 near the entrances 33 of respective branch pipes 
31 and a fixed means (fixed part) 22 for fixing the exhaust 
gas distribution pipe 1 1 into the body 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A main part equipped with two or more branch pipes which come to join one half case 
made of a resin and the half case of another side which are characterized by providing the following, 
and supply inhalation-of-air gas to an inlet port and each cylinder of an engine, and the intake 
manifold which is made to recycle exhaust air of a multiple cylinder engine, and is supplied to an 
engine the insertion formed in one half case — a hole insertion — it is inserted in in a main part 
from a hole, and arranges to the inhalation-of-air passage where the inhalation-of-air gas which 
flowed in the main part from the inlet port flows — having — the near entrance of each branch pipe 
— distribution — an exhaust gas distribution pipe equipped with a hole A fixed means to fix an 
exhaust gas distribution pipe in a case 

[Claim 2] It is the intake manifold according to claim 1 to which the fixed means was equipped with 
the flange prepared in the exhaust gas distribution pipe, and the flange was characterized by 
carrying out pressure-welding fixation at the main part through the sealant by the inhalation-of-air 
passage side of a main part. 

[Claim 3] A fixed means is an intake manifold according to claim 1 or 2 characterized by pinching an 
exhaust gas distribution pipe in one half case and the half case of another side, and fixing. 
[Claim 4] A fixed means is an intake manifold according to claim 1 or 2 characterized by the thing 
which prepared in the exhaust gas distribution pipe, and for which it attaches, and has a piece, the 
piece of installation is pinched in one half case and the half case of another side, and the exhaust 
gas distribution pipe is fixed in a main part. 

[Claim 5] the insertion formed in one half case made of a resin — a hole — an exhaust gas 
distribution pipe — inserting in — each distribution of an exhaust gas distribution pipe — the 
manufacture method of the intake manifold characterized by to join the half case of another side 
made of a resin to one half case after arranging near the entrance of each distribution passage 
which opens a hole for free passage in an engine cylinder, fixing to one half case or carrying out 
temporary fixation of the exhaust gas distribution pipe 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the intake manifold and its 

manufacture method of an engine. 

[0002] 

[Description of the Prior Art] Generally, in the engine as an internal combustion engine, the EGR 
system which makes some exhaust gas recycle in inhalation-of-air passage for the NOx reduction in 
exhaust gas is adopted. And as for the intake manifold which is the inlet pipe of an engine, 
resinification is demanded from the lightweight-ized demand. 

[0003] However, in order that the elevated-temperature gas of EGR might degrade resin mold goods 
with heat, when this cure against heat has become indispensable and the cost for this cure against 
heat and the space were taken into consideration, it was difficult to attain resinification. 
[0004] On the other hand, the proposal of preparing a crevice between an EGR pipe and resin mold 
goods is indicated by JP,5-25621 7,A. 

[0005] Moreover, when making EGR gas recycle to two or more cylinders, there is a problem that a 
difference will appear in the capacity to each cylinder with the introductory position of EGR gas. 
Although it became effective to this problem to draw the gas outlet of an introductory way to the 
independent branch pipe of each cylinder or near inhalation-of-air opening of the cylinder head, in 
order to form this structure, it was common to have carried out with casting which used the 
complicated core of aluminum conventionally. 
[0006] 

[Problem(s) to be Solved by the Invention] However, a space, an anchoring bracket, etc. benefit 
large heat interception sufficient with the technology of an indication for the official report 
mentioned above, and, for an enlargement ****** reason, the technical problem that the 
resinification of an intake manifold is difficult occurs by the intake manifold of a high EGR rate 
especially. 

[0007] Moreover, although there was a merit which can do the structure in one when casting using 
aluminum which was mentioned above, it could not but consider as the mold goods which thickened 
thick meat from the consideration to the nest defect of a cast etc. Since there is a problem of 
expansion of the capacity of the intake manifold for securing inhalation-of-air passage and increase 
of a weight especially when thickness is thickened in a cast, the demand of resinification is high. 
[0008] And introducing EGR gas with an aluminum cast and this structure had the technical problem 
that it was difficult in respect of thermal resistance, and resinification of an intake manifold could 
not be attained in the point which gives the function of these EGR-gas distribution, by the resin. 
[0009] this invention offers the intake manifold and its manufacture method of the product made of 
a resin which was made in view of this situation, and can respond also to a high EGR rate in the 
EGR system which makes exhaust air of a multiple cylinder engine recycle, and has a EGR-gas 
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distribution frame. 
[0010] 

[Means for Solving the Problem] One half case 5 made of a resin and the half case 7 of another side 
are joined, and this invention according to claim 1 becomes, as shown in drawing 1 and drawing 2 . 
An inlet port 30, It has the main part 3 which equips each cylinder of an engine with two or more 
branch pipes 31 which supply inhalation-of-air gas. the insertion which is the intake manifold 1 
which is made to recycle exhaust air of a multiple cylinder engine, and is supplied to an engine, and 
was formed in one half case 5 — with a hole 9 insertion — it is inserted in in a main part 3 from a 
hole 9, and arranges to the inhalation-of-air passage 12 where the inhalation-of-air gas which 
flowed in the main part 3 from the inlet port 30 flows — having — about 33 entrance of each 
branch pipe 31 — distribution — with the exhaust gas distribution pipe 1 1 equipped with a hole 29 It 
is characterized by having a fixed means (fixed part) 22 to fix the exhaust gas distribution pipe 1 1 in 
a main part 3. 

[001 1] According to this invention according to claim 1, the inhalation-of-air gas (fuel gas) 
introduced into the main part 3 of an intake manifold 1 from the inlet port 30 is distributed to each 
branch pipe 31 through the inhalation-of-air passage 12 in a main part 3, and is drawn from a branch 
pipe 31. the distribution which are in about 33 entrance of each branch pipe 31 on the other hand 
from the exhaust gas distribution pipe 1 1 with which exhaust gas was introduced — it is distributed 
and introduced into each branch pipe 31 from a hole 29, and is fully mixed with inhalation-of-air gas 
Thereby, since EGR gas is distributed efficiently and it can mix, the miniaturization of a main part 3 
can be attained. 

[0012] Since the exhaust gas distribution pipe 11 is in the inhalation-of-air passage 12, it is cooled 
by the inhalation-of-air gas introduced from the inlet port 30. Therefore, although the EGR gas of 
high temperature is introduced into the exhaust gas distribution pipe 1 1 , since it is cooled by 
inhalation-of-air gas, it can prevent that the heat of the high temperature of EGR gas gets across 
to a main part 3 as it is. For this reason, since elevated-temperature-ization of the main part 3 of 
an intake manifold 1 can be prevented even if the EGR gas of high temperature is efficient and is 
introduced, a main part 3 can be made the product made of a resin. Moreover, handling and 
manufacture become easily cheap while being able to attain lightweight-ization of an intake manifold 
1 by making a main part 3 the product made of a resin. 

[0013] As invention according to claim 2 is shown in drawing 3 and drawing 4 in invention according 
to claim 1, the fixed means (fixed part) 22 is equipped with the flange 15 prepared in the exhaust gas 
distribution pipe 1 1, and a flange 15 is characterized by carrying out pressure-welding fixation at the 
main part 3 through a sealant 13 by the inhalation-of-air passage 12 side (refer to drawing 2 ) of a 
main part 3. , 
[0014] Since according to invention according to claim 2 the exhaust gas distribution pipe 1 1 is fixed 
to a main part 3 by the inhalation-of-air passage 12 side (refer to drawing 2 ) while doing so the 
operation effect according to claim 1 , the fixed means (fixed part) 22 can be cooled by the 
inhalation-of-air gas introduced from an inlet port 30, and the heat transfer from the exhaust gas 
distribution pipe 1 1 in the fixed means (fixed part) 22 to a main part 3 can be reduced. Moreover, 
since the fixed means (fixed part) 22 carries out pressure-welding fixation of the flange 15 through a 
sealant 1 3, attachment of the exhaust gas distribution pipe 1 1 is easy for it. 

[0015] In invention according to claim 1 or 2, invention according to claim 3 is characterized by for 
the fixed means (fixed part) 22 pinching the exhaust gas distribution pipe 1 1 in one half case 5 and 
the half case 7 of another side, and fixing it, as shown in drawing 7 . 

[0016] Since according to this invention according to claim 3 fixation of the exhaust gas distribution 
pipe 1 1 is pinched in one half case 5 and the half case 7 of another side while doing so the 
operation effect according to claim 1 or 2, fixation can be made easy. 

[0017] As invention according to claim 4 is shown in drawin g 8 in invention according to claim 1 or 2, 
the fixed means (fixed part) 22 is characterized by the thing which prepared in the exhaust gas 



http://www4.ipdl jpo.go.jp/cgi-bin/tranj/veb_cgLejje 



11/10/2003 



Page 3 of 7 



distribution pipe 1 1 and for which it attaches, and has a piece 23, the piece 23 of installation is 
pinched in one half case 5 and the half case 7 of another side, and the exhaust gas distribution pipe 
1 1 is fixed in a main part 3. 

[0018] Since according to invention according to claim 4 the piece 23 of installation prepared in the 
exhaust gas distribution pipe 1 1 is pinched in one half case 5 and the half case 7 of another side 
while doing so the operation effect according to claim 1 or 2, the exhaust gas distribution pipe 1 1 is 
easily fixable. 

[0019] The exhaust gas distribution pipe 11 is inserted in a hole 9. the insertion formed in one half 
case 5 made of a resin as invention according to claim 5 was shown in drawin g 1 and drawing 2 — A 
hole 29 is arranged at about 33 entrance of each distribution tube 31 which is open for free passage 
in an engine cylinder, each distribution of the exhaust gas distribution pipe 1 1 — After fixing to one 
half case 5 or carrying out temporary fixation of the exhaust gas distribution pipe 1 1, it is 
characterized by joining the half case 7 of another side made of a resin to one half case 5. 
[0020] According to invention according to claim 5, the intake manifold 1 according to claim 1 can 
be manufactured easily. 
[0021] 

[Embodiments of the Invention] Below, the form of operation of this invention is explained with 
reference to drawing 1 of an accompanying drawing, or 9. 

[0022] A main part 3 is divided into one half case 5 made of a resin, and the half case 7 of another 
side made of a resin, and the intake manifold 1 concerning the form of operation of this invention is 
constituted, as shown in drawing 1 . 

[0023] the mold goods with which one half case 5 was manufactured by resin mold-goods methods, 
such as injection molding or press forming, — it is — the side — insertion — the hole 9 is formed 
Although the half cases 7 of another side are resin mold goods of a configuration joined to one half 
case 5, since it is manufactured like [ the half case 7 of another side ] one half case 5, they can 
also be simultaneously manufactured within the same type. Moreover, the plane of composition 8 is 
formed, respectively so that seal junction of both one [ these ] half case 5 and the half case 7 of 
another side may be carried out on the field which meets each other. 

[0024] The material of one half case 5 and the half case 7 of another side Although it will not be 
limited especially if it is ****** material join each other mutually, an ultrasonic wave, It is desirable 
that it is thermoplastics material when taking the thermal welding method by the hot platen, 
vibration, etc. The material which bears heat environment 1 20 degrees C or more is desirable. 
Furthermore, PA (polyamide)6, PA (polyamide)66, PPA (poly phthalamide) of glass strengthening, 
Generally PPS (polyphenylene sulfide), PES (polyether sulphone), PET (polyethylene terephthalate), 
etc. can use it. In addition, although the main part 3 was divided into two at one half case 5 and the 
half case 7 of another side, it divides into three or more cases, and it may be constituted. 
[0025] insertion of one half case 5 — although a bigger path than this is set up in order to make the 
exhaust gas distribution pipe 1 1 insert in, in order to insulate the heat of the exhaust gas 
distribution pipe 1 1, you may enlarge a hole 9 further 

[0026] insertion — in the hole 9, the seal of the surroundings of the exhaust gas distribution pipe 1 1 
is carried out so that an air leak may not occur As shown in drawi ng 3 as the method of a seal, 
there are a method of carrying out the pressure welding of the sealant 13 prepared in the periphery 
section of the exhaust gas distribution pipe 1 1 in the direction A of a normal to a peripheral face, 
and carrying out a seal to it and the method of making the pressure welding of the sealant 13 carry 
out in the direction B parallel to the path of insertion of the exhaust gas distribution pipe 11, and 
carrying out a seal to it in the flange 15 prepared in the exhaust gas distribution pipe 1 1 as shown in 
drawing 4 , 

[0027] Although the direction of a seal of a sealant 13 is the same as the fixed direction, and it is 
easy to secure seal ** by bolting of a bolt 10 by the seal method shown in drawing 4 , and the seal 
method shown in drawing 4 is generally more advantageous in respect of seal nature since there is 
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also little influence of thermal expansion, since a concluding point is not necessarily needed near a 
gasket by the seal method shown in drawing 3 , design flexibility may be high. 

[0028] About the installation position of the exhaust gas distribution pipe 1 1 , as shown in drawing 2 , 
it is desirable that it is the inhalation-of-air passage 12 side. At the time of engine performance, this 
is because the cooling effect according [ the inhalation-of-air passage 12 side ] to inhalation air is 
high, and this attaches from the exhaust gas distribution pipe 1 1 , the amount of heat transfer to a 
point is reduced, and it can protect the resin section from an elevated temperature, about anchoring 
of these exhaust gas distribution pipes 1 1, a fixed part 22 is shown in drawing 3 and drawing 4 — as 
— beforehand — while — half case 5 grade — insertion — the boss 17 for fixing the exhaust gas 
distribution pipe 11, the insertion 19, and the slot 21 ( drawing 4 ) for gaskets are established in the 
surroundings of a hole 9, and it can carry out easily by forming a flange 1 5 to the exhaust gas 
distribution pipe 1 1 

[0029] in addition, fixation of the exhaust gas distribution pipe 1 1 — not necessarily — insertion — 
a hole — there is no need of carrying out in the nine neighborhood, and it can be fixed in arbitrary 
positions In this case, as shown in drawin g 5 , in a main part 3, the boss 18 may be formed in the 
installation position of one half case 5, and you may be the thing which was prepared in the exhaust 
gas distribution pipe 1 1 and which is attached and is fixed to a boss 1 8 with a bolt 20 in piece 23 
grade. 

[0030] Furthermore, it is good also as composition which attaches when formed the boss 25 and the 
engagement slot 27 which were established in one half case 5, bent the end of the piece 23 of 
installation and the hole 24 which fits into a boss 25 was formed in the other end, the piece 23 of 
installation is inserted in a boss 25 and the engagement slot 27, and carries out temporary fixation 
and the half case 7 of another side is attached, as shown in drawing 6 , and fixes a piece 23. That is, 
the piece 23 of installation is good also as composition fixable at the time of junction to the half 
case 7 of another side, or another mold goods without being accompanied by conclusion with a bolt 
etc., fixing, fitting, etc. 

[0031] the distribution for on the other hand, distributing the exhaust gas introduced from the 
exhaust gas distribution pipe 1 1 to the exhaust gas distribution pipe 1 1 , as shown in drawing 2 — a 
hole 29 — every cylinder — every [ or ] branch pipe — preparing — distribution — the hole 29 is 
arranged near [ entrance 33 ] each branch pipe 31 in an intake manifold 1 It can prevent that can 
distribute moderately the exhaust gas from the exhaust gas distribution pipe 1 1 to each branch pipe 
31, and hot exhaust gas contacts the wall surface made of a resin of a main part 3 recklessly by 
this. Moreover, by inhalation-of-air gas, since the exhaust gas distribution pipe 11 is in the 
inhalation-of-air passage 1 2 where the inhalation-of-air gas (fuel gas) introduced from an inlet port 
30 flows, since the exhaust gas distribution pipe 1 1 is easy to be cooled, it can reduce the heating 
value in which the heat of the exhaust gas distribution pipe 1 1 by hot exhaust gas carries out heat 
transfer to the resin section from the point of contact or supporting point with a main part 3 made 
of a resin. 

[0032] With both the gestalten of this operation, seal junction of one half case 5 and the half case 7 
of another side is carried out on the plane of composition 8 which meets each other, and, thereby, 
the intake manifold 1 which connoted the exhaust gas distribution pipe 1 1 is manufactured. 
[0033] When the exhaust gas distribution pipe 1 1 is fixed to one half case 5 When not accompanied 
by conclusion, fixing, ******, etc., or when fixation is inadequate, as shown in drawin g 7 , as 
defluxion prevention of the parts for fixation While inserting the exhaust gas distribution pipe 1 1 in 
the crevice 32 formed in one half case 5, an exhaust gas distribution pipe may be put between a 
crevice 32 by the heights 34 formed in the half case 7 of another side, and you may fix. 
[0034] Moreover, as shown in drawing 8 , the crevice 35 for anchoring and heights 37 may be formed 
in one half case 5 and the half case 7 of another side, the hole 24 formed in the piece 23 of 
installation of the exhaust gas distribution pipe 1 1 by these crevices 35 and heights 27 may be made 
to fit in, and the exhaust gas distribution pipe 1 1 may be fixed. 
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[0035] moreover, it is shown in drawing 9 — as — one half case 5 — the object for tapping — the 
boss 41 with a hole 39 may be formed, the boss 43 with a tapping head presser foot may be formed 
in the half case 7 of another side, and the tapping screw 44 may be pressed down By the method 
shown in this drawing 9 , it leads to the improvement in reliability of reduction of processing man 
days, such as curtailment of the parts for fixation and screw stop work, and anchoring, and there is 
an effect of cost reduction. 

[0036] Next, although the still more concrete example of this invention is explained, in the example 
explained below, detailed explanation of the portion is omitted by ****** which gives the same sign 
to the portion which does so the same operation effect as the gestalt of operation mentioned above. 

[0037] 

[Example 1] An example 1 is shown in drawing 10 or drawing 1 2 . In this example 1, with injection 
molding of PA66 containing glass resin, while showed drawing 10 and the mold goods of 2 division 
like the half case 5 and the half case 7 of another side were prepared in it at the 600t injection 
molding machine, the insertion in which one half case 5 makes the exhaust gas distribution pipe 1 1 
(refer to drawing 1 1 ) insert here — the hole 9 is made into the diameter of 40mm Moreover, with 
the boss 1 7 for flanges, and the boss 47 for installation of the exhaust gas distribution pipe 1 1 , one 
half case 5 has the slot 21 for gaskets, carries out heat-and-pressure close [ of the MENEJI 
insertion 51 made from steel ] to the boss 17, and carries out heat-and-pressure close [ of the 
MENEJI insertion 53 made from steel ] to the boss 47. Moreover, the half case 7 of another side is 
established so that seal junction may be carried out by the plane of composition 8 with one half 
case 5, and in the plane of composition 8 which faces, it has the configuration where it continued for 
hot-platen weld, respectively. 

[0038] the flange 1 5 and the piece 23 of installation whose outer diameter is a diameter of 25mm in 
the product made from a stainless steel at the exhaust gas distribution pipe 1 1 as shown in drawing 
1 1 — preparing — **** — four distributions — the hole 29 is formed this exhaust gas distribution 
pipe 1 1 is shown in drawing 10 — the insertion of the half case 5 of while — while making it insert 
in a hole 9, inserting a gasket 55 in a gasket groove 21 and fixing with a bolt 57 in the MENEJI 
insertion 51, it attaches in the MENEJI insertion 53 with a bolt 59, and a piece 23 is fixed 
[0039] Then, one half case 5 and the half case 7 of another side were able to be joined by hot- 
platen weld, and the intake manifold 61 shown in drawing 1 2 was able to be manufactured. 
[0040] In the EGR conditions which had the temperature of about 250 degrees C conventionally in 
the gas inlet of an exhaust gas distribution pipe, in the anchoring section of one half case 5, it 
became 90 degrees C or less, and the influence of the main part 3 on made of a resin was not seen 
at all by the intake manifold 61 of this example 1. Moreover, under these conditions, conventionally, 
although the temperature of the mixed gas of the inhalation-of-air gas in the entrance of the 
cylinder head of each cylinder and EGR gas had 175 degrees C of temperature gradients by the side 
far from a EGR-gas introduction side, this was reduced at 40 degrees C and it turns out that 
mixture is equalizing more. 
[0041] 

[Example 2] Next, an example 2 is explained with reference to drawing 13 or drawing 15 . First, the 
mold goods of 2 division like one half case 5 as shown in drawing 13 with injection molding of PA6 
containing glass resin, and the half case 7 of another side were prepared with the 800t injection 
molding machine, the insertion with a diameter of 50mm which makes the exhaust gas distribution 
pipe 1 1 (refer to drawing 14 ) insert in the inferior surface of tongue of one half case 5 here — a 
hole 9, and a boss 17 and the slot 21 for gaskets — preparing — **** — a boss 17 — the object 
for tapping — the hole 71 is formed and the fitting section 65 is formed in the upper surface of the 
unilateral section of one half case 5 The piece 23 of installation of the exhaust gas distribution pipe 
1 1 shown in drawing 14 is arranged, and it is pinched in one half case 5 and the half case 7 of 
another side by the fitting section 65. 
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[0042] Moreover, the half case 7 of another side is established so that seal junction may be carried 
out by one half case 5 and plane of composition 8, and in the plane of composition 8 which faces, it 
has the configuration where it continued for oscillating welding, respectively. 

[0043] Furthermore, the boss 75 for defluxion prevention of the tapping screw 73 (refer to drawing 
14 ) is formed in the half case 7 of another side, it is shown in drawing 14 — as — the exhaust gas 
distribution pipe 1 1 — the abbreviation configuration for L characters — it is — the product made 
from a stainless steel — the outer diameter of 30mm — it is — the periphery — a flange 1 5 and 
the piece 23 of installation — having — four distributions — the hole 29 is formed this exhaust gas 
distribution pipe 1 1 is shown in drawin g 13 — the insertion of the half case 5 of while — it inserts in 
a hole 9 — making — a gasket 55 — a slot 21 — inserting in — the object for tapping — the 
exhaust gas distribution pipe 1 1 is fixed to one half case 5 with the screw 73 made to insert in a 
hole 71 

[0044] Next, one half case 5 and the half case 7 of another side were joined by oscillating welding, it 
was able to attach with the screw 73, the piece 23 was able to be put, and the intake manifold 77 
shown in drawing 15 was able to be manufactured. 

[0045] Conventionally, in the EGR conditions which had the exhaust gas distribution pipe 
temperature of about 320 degrees C with the gas permeation mouth, in the anchoring section of the 
exhaust gas distribution pipe 1 1, it became below the degree of 100 degree C, and the influence on 
a resin was not seen at all by this intake manifold 77. Moreover, although there were 160 degrees C 
of temperature gradients by the side with the temperature of the mixed gas of the inhalation-of-air 
gas in the entrance of the cylinder head of each cylinder, and EGR gas conventionally far from a 
EGR-gas inlet side under these conditions, in this example, this was reduced at 50 degrees C and it 
turns out that mixture is equalizing more. 
[0046] 

[Effect of the Invention] according to invention according to claim 1 — distribution of an exhaust 
gas distribution pipe — since a hole is near the entrance of each branch pipe, EGR gas is 
distributed efficiently, and it can mix, and it can attain the miniaturization of a main part further 
[0047] Since it is cooled by the inhalation-of-air gas introduced from the inlet port since it was in 
inhalation-of-air passage, even if the EGR gas of high temperature is efficient and is introduced, an 
exhaust gas distribution pipe can prevent elevated-temperature-ization of the main part of an intake 
manifold, and can make a main part the product made of a resin. 

[0048] Moreover, handling and manufacture are easy for it, and are cheap while it can attain 
lightweight-ization of an intake manifold, since a main part is a product made of a resin. 
[0049] Since according to invention according to claim 2 the exhaust gas distribution pipe is fixed to 
a main part by the inhalation-of-air passage side while doing so an effect according to claim 1, a 
fixed part can be cooled by the inhalation-of-air gas introduced from an inlet port, and the heat 
transfer from the exhaust gas distribution pipe in a fixed part to a main part can be reduced. 
Moreover, since a fixed part carries out pressure-welding fixation of the flange through a sealant, 
attachment of an exhaust gas distribution pipe is easy for it. 

[0050] Since according to invention according to claim 3 it reaches on the other hand and fixation of 
an exhaust gas distribution pipe is pinched in the half case of another side while doing so an effect 
according to claim 1 or 2, fixation can be made easily and firm. 

[0051] Since according to invention according to claim 4 it reaches on the other hand and the piece 
of installation prepared in the exhaust gas distribution pipe is pinched in the half case of another 
side while doing so an effect according to claim 1 or 2, an exhaust gas distribution pipe is easily 
fixable. 

[0052] According to invention according to claim 5, an intake manifold according to claim 1 can be 
easily manufactured by the low cost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram showing the main part of the intake manifold concerning the 
gestalt of operation of this invention. 

[Drawing 2] The perspective diagram showing the installation state of one half case and an exhaust 
gas distribution pipe. 

[Drawing 3] The cross section showing the installation section of an exhaust gas distribution pipe 
and one half case. 

[ Drawin g 4] The cross section showing other examples of the installation section of an exhaust gas 
distribution pipe and one half case. 

[Drawing 5] The perspective diagram showing the example of installation of an exhaust gas 
distribution pipe. 

[Drawing 6] The perspective diagram showing other examples of installation of an exhaust gas 
distribution pipe. 

[ Drawin g 7] The perspective diagram showing other examples of installation of an exhaust gas 
distribution pipe. 

[Drawing 8] The perspective diagram showing other examples of installation of an exhaust gas 
distribution pipe. 

[Drawing 9] The perspective diagram showing other examples of installation of an exhaust gas 
distribution pipe. 

[Drawing 10] The decomposition perspective diagram of the intake manifold of an example 1. 
[Drawing 1 1] The perspective diagram showing how the exhaust gas distribution pipe of an example 
1 should grapple a . 

[ Drawing 12] The perspective diagram showing the appearance of the intake manifold of an example 
1. 

[Drawing 13] The perspective diagram showing the inside of the intake manifold main part of an 
example 2. 

[Drawing 14] The decomposition perspective diagram showing the circumference of the exhaust gas 
distribution pipe of an example 2. 

[Drawing 15] The perspective diagram showing the appearance of the intake manifold of an example 
2. 

[Description of Notations] 

1.61.77. Intake Manifold 3. Main Part 

5. On the other hand, half case Half case of 7. another side 
8. Plane of Composition 9. Insertion — Hole 
10. Bolt 11. Exhaust Gas Distribution Pipe 
1 2. Inhalation-of^Air Passage 1 3. Sealant 
1 5. Flange 1 7. Boss 
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18. Boss 19. Insertion 

20. Bolt Slot for 21 . Gaskets 

22. Fixed Part (Fixed Means) Piece of 23. Installation 
24. Hole 25. Boss 

29. Distribution — Hole 30. Inlet Port 

31. Branch Pipe 32. Crevice 

33. Entrance 34. Heights 

35. Crevice 37. Heights 

39. Hole for Tapping 41. Boss 

43. Boss 44. Tapping Screw 

47. Boss 51.53. Insertion 

55. Gasket 57.59. Bolt 

65. Boss 67. Fitting Section 

69. Gasket Groove 71. Tapping — Hole 

73. Tapping Screw 75. Tapping Screw Presser-Foot Boss 

A The direction of a normal B Parallel direction 



[Translation done.] 
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